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(54) Method for InstalDng a scrolled resJBerrt sheet alongside the Inner 

(67) A scrolled resiient sheet (3) & tastaJted against 
the Irvw surface (4) ol a flud conduit (1) using a carrier 
toot (5) from which a resifienl sheet having an average 
thickness more than 2 mm and an elastic or pseudoe- 
lastic recoverable strain of at least 0.6% is released so 
that the sheet expancte with an expansion tare© which is 
sufficiently high to alow the sheet to press Itself into 
place alongside the inner surface of the conduit and to 
remain in piece after installation. 
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Description 

Bacfcnroi^ofthelnvcfTtion 

[0001] The invertion relates to a method tor nstaBing 
a scroled resiient sheet alongside the inner surface of 
a fluid conduit 

[0002] It is known from US patent specifications 
4,501 J327 and 5.040.283 to scrci a sheet around a car- 
rier loot and then move the carrier tool carrying the 
scroled sheet through the conduit towards a location 
where *e resiient sheet is to be instaled, whereupon 
the sheet is released from the carrier tod and allowed to 
expand towards the inner surface of the conduit 
[0003] US patent specAcafion 5,040,283 employs a 
sheet made of a memory metal which expands as a 
result of a temperature increase. A drawback of this 
method is that memory metals are expensive and are 
not reacSy available in large sheets. 
[0004] US patent specification 4,501 327 cfisdoses 
the use of spring steel or a**rinium as t recent mate- 
rial, which materials have an elastic strain which is 
0.5S%orlecs(02%torahjrfw^ 
thickness lor me sheet material is approximately 3/64 
inch (-1.2 mm). 

[0005] In this known method the resiSem material is 
pressed against the wafl of the oonduft when the carrier 
toot is puied back through the expanded sheet 
(0006) Drawbacks of tiis known method are thatarei- 
atvety thin sheet material is used which can be easily 
damaged tnd which has a residency wticn rs onfy sufli- 
dent to unscroB the sheet but which does not induce the 
sheet to press itself into place alongside tie inner wall 
of the conduit so that a final pressing step is sta 
required. 

[0007] It is befieved that the low waJ thickness of the 
Known aluminium or spring steel sheets and the rela- 
tively tow expansion force are associated wrti the tow 
elastic stain capacity of the materials used 
[0006] * is an object of the present invention to e&nj- 
nate these drawbacks and to provide a method tor 
instating a sorted reedier* sheet alongside tie inner 
surlaca of a flutf conduit which 4 
tivefy thick and robust sheet which is rwt easiy dam- 
aged after mstalation and which does not require the 
step of pressing the sheet atongside the wafl c4 the con- 
duit by means of an expansion tod. 

SwTfTmc^tWlnYerT^n 

(0009) Toward provkSng these and other aovantages 
the method according to the present invention errptoys 
a resifient sheet which has an average waft thickness of 
at least 2 mm and an elastic or pseudoeJastic recovera- 
ble strati of at least 0.6% so as to induce the scrolled 
sheet to expand with an expansion force which is suffi- 
ciently high to allow the sheet to press itself into place 
alongside the inner surface of the conduit during instal- 



lation and to remain in place after instafiatfoa 
[0010] When used to this specrJication the term elastic 
strain refers to the yield stress->toung*s modulus ratio tor 
materials which have a yield point fte many carbon 
5 steels have, or the proof stress-^bunc/s modulus ratio 
<ormatenatewhk*ictoriotr^ay^pc«nt ff the elas- 
tic strain fe expressed as a percentage then said ration 
are to be multipSed by a factor of 100. 
[0O11] Preferably the resflent sheet has an average 
io walthk*messctfa1teas13rTman^ 

aDoy fcsving an elastic modulus not more than 115 000 
MPa and a proof stress of at least 825 MPa. so that the 
elastic strain is more than 0.75%. 
[0012] lis ateo preferred that the resSent sheet mate- 
rs rial has an average wal tNcfoiess m least 4 rnm end 
iamadecrfaTi-SAMVafloy. 
10013] The sheet may be a rectangular sheet without 
pertoratfons which is used to provide a seeJorapatchof 
an area where the waf of the conduit has been rup- 
zo tured, damaged or eroded Alternatively the fluid con- 
duit is termed by an inflow region of a hydrocarbon 
production weft and the sheet is perforated at regular 
intervals and is instafled atongsxie the inner surface of 
the weObore to serve as a weftscreert 
a [0014] If the sr^eet is to be scrolled to a very smai 
cSamater. for example if ft is to be moved through corv 
strictfons in the conduit then it can be beneficial to use 
a pseudoelastic a»cy as sheet material. Suitable pseu- 
doetastic aJtoys are TVieV^AWZr and TW. 
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Bflflf PtiWiPtfPn fft Drawmoa 

[0015] These and further features, objects andadvan- 
tages of the method according to the invention wil be 
35 more fully appreciated by reference to the tofiowing 
detafled descrptton of a preferred embod im ent of the 
invention which should t» read in conjunction with the 
accompanying drawings in which: 

40 Rg. 1 is a schematic side elevationat view of a resi- 
ient sheet whfch is being placed inside a concUt in 
the form of a vertical underground borehole; and 
F^2isasideviewofanurtscroledreei 
which comprises d rcumferier rfial slots so that the 

45 sheet can be used as a welbaeea 

pfttna«rt Demotion of Prutefrad Enixxfiment 

[0OT6] Referring now to Bg. 1 t>ere is shown averticaJ 
so weltxye 1 traversing an underground formation 2 and a 
resifient sheet 3 which is unscroBng itself against the 
waJMctfmeweJtxrel. 

[0017] The sheet 3 has been lowered into the wetfoore 

1 using a carrier tod 5 which ts suspended on a wireSne 

55 6. 

[001 8] The carrier tool 5 and wirefine 6 are shown in 
me drawing in dotted fines. 

[0019] Before lowering the carrier tool 5 Into the wefl- 
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bore 1 the sheet 3 tsscroled around the too* Sand fixed 
to the tod 5 using tack welds andfor cfips. When the tool 
has arrived at the location where ta sheet 3 is to be 
installed the tack welds anoVor cfips are released, tor 
example using explosive devices which shear off the 5 
tack welds and/or cfips. 

[00201 TherGSiierrtshe6t3hasathkJ<nesscfa!!east 
2 mm and an etasbc 6train of at least 0.6% which alows 
the sheet to develop a high expansion force so that it 
expands and presses itself into place against the waB 4 to 
of me we&xre 1 and to remain in place attar installation 
even if the pore pressure of the sunounding formation 2 
is ftgher than the fluid pressure within the wettoore 1 . 
[0021] When seen in circurr rfere n ta l direction, the 
ends of the resltent sheet 3 farm flaps 7 where the is 
sheet 3 has a reduced waltfidmess. The circumferen- 
tial lengti of ta sheet 3 wa be chosen sig^terger 
than too circumference of the wal 4 of ta wo Jtoore 1 
such that the flaps 7 w« at least portly overtop if the 
reefer* sheet 3 has been expejxJed against said wai 4. 20 
Thus the flaps 7 wil create a shut-eft tor leaks and wa 
create a smooth and almost seamless internal bore of 
the expanded sheet 3. To improve the seating a further 
sleeve (not shown} of cefJuter rubber rray be placed out- 
side the outer flap 7. This sleeve should be bonded x 
along an axial Bne. but not around the drcuirference of 
the flap 7. TWs is because the rubber has to stretch on 
unscrofing. and must therefore side over the flap 7 
which does not stretch. The interface maybeUxfcated 
[0022] tnmeasserrt^showninRg.1 theflaps7are » 
not taken into account toe determination of the average 
waft thickness of the sheet 3. In accordance with the 
invention the average wal thickness of the sheet 3 is at 
least 2 mm whereas the wal thickness of the flaps 7 
may be less than 2 mm. Thus, whan used in this sped- *5 
ficafion, the term average waB thickness of the sheet 
denotes the wafl thickness of any parts of the sheet 3 
other than the flaps 7 and locations where the sheet 3 is 
p er forated* 

[0023] The maximum average wal thickness T of a 40 
sheet 3 that ww tufty elasticafly unscrol can be esti- 
mated on the basis of trie formula; 



T«-T/D<Y/E 



where: 



larger wafl thickness than convextional resSents 
sheets. Titanium aDoys having an elastic modulus less 
than 150.000 MPa are particularly surteHeforuseinta 
sheet according to the invention. A Tl afcy grade 5 
sheet having an average wal thickness of 4 mm can be 
used for a T (17.5 mm) casing repair. A T5-22V-4AI afloy 
6heet having an elastic modulus of 82 MPa and thermo- 
rnechanicaly processed to acNeve a proof stress ot 720 
MPa or greater can be used for tie same repair with an 
average wal thickness of 5mra 
(0025) Furtar. some metastatte betaHrtanum alloys 
such as TH6V-3AWZr with a pp ro p riate t*ymorne- 
chanicaJ processing exhtxt pseudoelastScity to an 
extant tat would permit an average wal thickness 
between 11 and 13 mm. TO! would permit even greater 
wal tKctaess. These pseudoetastic afloys can also be 
used to pern* scrottng to a smaller olarnetorwhenta 
sheet has an average wal thickness of several rrifcne- 
tres to aflow Installation through constrtokxas, such as 
tfvcogMubfng operations in an 08 or gas production 
we& 

{0026] The targe average wal thickness of the sheet 3 
is not orty useful tor creating a robust sool but ateo for 
enhancing the spring force with which the sheet 3 
unscroOs and presses itsef against tfie wal 4 of the 



d« the scroOed cSameter of the sheet 
D=» the relaxed cSameter of the sheet 
Y- the yield or proof stress of the sheet material; so 
and 

E . the elastic modulus of the sheet material. 

[0024] By virtue of Its high elastic strain, viz. at least 
0.6% resulting from the cornttnatton of tow elastic or » 
^bung's modulus (preferably not more than 115.000 
MPa) and Ngh proof stress (preferably at least 825 
MPa) the sheet according to the invention can have 



[0027] Referring now to fig. 2 tare is shown a view 
of an urtscrceed sheet according to ta invention where 
the sheet forms a wefl screen 10 which contains elon- 
gate circumferential slots 11 that are arranged in sub- 
stansaflyparaBet rows both axialy and Uiui i»er e ri tia fly 
across the screen 10. wan no stagger between ta rows 
of slots. The perforations are also tapered (not shown) 
in radial cfrection so tat ta smallest widfi of ta perfo- 
rations is located at ta art* 
ta sheet is scrolled. 

[0028] The tapered shape of the slots 11 serves to 
avoid that sand particles which may enter ta slots 1 1 
could become stuck partway in ta slots 11. 
[0029] Circumferential ijnstagg^ed slots 1 1 are pre- 
ferred to holes or rio*c«xun*er^ 
operation of scrofing and unscroKng be performed 
with minrmaJ stress cunuMifcalons in ta screen mate- 
rtal wWe retaining majomum spring force, strength and 
stiffness. 

{0030] The smiled weflscreen shown in fig, 2 can 
also be covered, preferably at the outer surface, wlh fil- 
ter material Optionaly ta titer material can be sepa- 
rated from ta surface of ta screen 10 by a drainage 
layer, for example coarse woven wire, so that ta ffcad 
passing through the rater layer not hmiediate opposite a 
slot 11 intasooncanflowtotaslot 11 throi^ta 
drainage layer. 

[0031] The fitter and enrage layers can be rnade of 
scrolled sheets of filter and drainage material which sur- 
round the screen 1 0. The sheets of ta screen 1 0 and of 
the filter and drainage layers can be r^rovided with end 
flaps where the sheet has reduced thickness in the 
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same way as shown in Rg. 1 in order to create a seam- 
less screen when the assembly or the screen 10 and 
suiouxfing filer and drainage layers unscroBs teeff 
against the weflbore or perforated production iner. The 
wefiscreen can thus press itself drectty against the well- 
bore or perforated production iner, wrtiout an irterven- 
ing annulue, thus obviating the need tor gnivd pedong. 
thereby reducing fie risk of erosion and stabfoing the 
formation. 

[0032] » desired, the overlapping ends of the sheet or 
screen may be maintained In a fixed position relative to 
each other once the sheet has been expanded and 
instated within the conduit or weftxxa This may be 
achieved by welolng or bonrJng the ends to each other, 
or by providing the overlapping ends wrm axiaf loddng 
grooves or with ratchet profies that aflowunscroBngbut 
prevent rwcroiing of the sheet or screen. 

Claims 

1. A method for instating a scrolled reeffient sheet 
alongside the Inner surface of a fluid conouft. the 
method comprising the steps of: 

- scroftng the resflient sheet and securing the 
Bcrofled sheet to a earner toot such thai the 
carrier tod carrying the scrolled sheet can be 
moved through the conduit; 

- rrioving the carrier tool to a kxatfon in tie con- 
dut where the resffient sheet is to be instated; 
and 

- releasing the restlent sheet from the carrier 
tool thereby allowing the resSent sheet to 
expand towards the inner surface of the con- 
duit 



vers and is instated alongside the inner surface of 
the wefeore to serve as a wefiscreen. 

5. The method of daim 4. wherein the perforations 
5 consist of elongate c«cumterem1al stats which are 
arranged in substantia^ paraBd rows boti a»aly 
and drcumter e n fi aiy across the sheet with no 
stagger between the rows of slots. 

io & The method of ctaim 4. wherein tie perforations are 
tapered to racial drecbon such that the smalest 
width of the perforaSons is located at the outer sur- 
face of the scroied resBent sheet 

is 7. The method of ctaim 1. wherein the resSent sheet 
has a thickness of at least 5 mm and Is made of a 

8. The rrwttod of daim 7. wherein tie a^ 
go tested TM6V*AWZr. 

* Therr*thodofdaim7,wh^ 
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wherein the resSent sheet has an average wafi 
thickness of at least 2 mm and an elastic strain or a 
pseudoeiasttc recoverable strain of at teast0.6%so 
as to induce the scroied sheet to expand with an <o 
expansion face which is sufficiently high to alow 
the sheet to press teetf into place atongside the 
inner surface of the caxW oUtog «statebon and 
to remain in place after instalabon. 

45 

2. The method of daim 1. wherein the reslient sheet 
has an average wall tNcfcness of at least 3 mm and 
is made of a titanium afloy having an eiastic modu- 
lus not more than 115.000 MPa and a proof stress 
of at least 825 MPa. » 

X The methed of daim 2. wherein the resilient sheet 
rmtwial has on average wall thickness ot at least 4 
rrniaridisrnadeofaTh6AI-4Vaitoy 

59 

4. The method of daim 1. wherein the fluWoonduHis 
formed by an inflow region of rrydrocarbon proouc- 
oon well end the sheet Is perforated at regular inter- 



4 



EP0899420A1 




EP 0 899 420 A1 



a 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 97 30 655S 



DOCUMENTS CONSPERSD TO BE RELEVANT 



Category 



Caation of docnmert «hBi Mieaton. where appropriate, 
ct ftlev ar l pa s s ag es 



CULSOTCATIOMOrTM 
AmXATOt prUJCLI) 



A.O 



US 2 812 025 A (J.U. TEAGUE ET At) 5 
November 1957 

* colunn 2, line 71 - coluwi 7, line 15 ♦ 

* figures 1-7 * 

US 5 040 283 A (PELGR0H JACOB J) 20 August 
1991 

* the whole document ♦ 

US 1 380 182 A (R.J. BIGEL0W) 31 Nay 1921 

* the whole docuuent * 

EP 0 024 157 A ( JOHNSTON C0NSTR LTD 
;J0HNSTON PIPES LTD (GB)) 25 February 1981 

* page 4, line 15 - page 6, line 15 * 

* figures 1-4 * 



The present search report hat been drawn up tor aft da*ns 



E21B43/10 
F16L55/162 
E21B43/08 
E21B29/10 



E21B 
F16L 



THE HAGUE 



22 January 1998 



Schouten, A 



CATEGORY Of CTOD OOCUMEMTS 
aecvmert or 9m *m caMgwy 

A. 

o 
p 



L aooMtrnt ctted tor ofwr rMtcrw 



& : m«n«M of dm urn* par** Um*r, cvnMponong 



s 



EP0899420A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 97 30 6555 



Tho 
TIM 

Tht European 



Patent Otic* it to no way tab* lor t»sa parte*** *ttctiM9m*i*V^to**9*V™ ******* 



22-01-1998 



Paitf* docum* 
catd m *ta«* » 


nt 


I Puttfcaaon 
1 ~ 


********* 

fMf&D*f{t) 


FUttfcaSon 


US 2812025 


A 


05-11-57 


NONE 




US 5040283 


A 


20-08-91 


CA 1320437 A 
CN 1040859 A,B 
EP 0360319 A 
NO 180460 8 


20-07-93 
28-03-90 
28-03-90 
13-01-97 


US 1380182 


A 


31-05-21 


NONE 




EP 0024157 


A 


25-02-81 


G8 2055929 A,B 
US 4347018 A 


11-03-81 
31-08-82 



; R» mow d»Bii» about t» «nr** 



: ceo OI66* journal European Patent 0»ce. I 



7 



